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The importance ~f relativistic effects in nuclear physics has been a question of considerable uncertainty. Naively looking, the comparison of the relavant velocity to that of the velocity of light (v/c) indicates that the relativistic effects should be small •. This comparison rests on the assumption that the relavant mass is the free nucleon mass. If in fact the effective nucleon mass inside the nucleus is about half its free mass, then the relativistic kinematic effects could be much larger than the naive calculation would indicate. There are however more subtle aspects of relativity than kinematic effects.
The distinction between a Lorentz scalar and vector interaction is purely relativistic and it disappears in the non-relativistic limit.
For strong Lorentz s~al~r and vector interactiohs this distinction has important dynamical consequences. It has been observed a long time ago by Furry 1 ) that if ~s is the Lorentz scalar interaction and Vw a vector interaction that a nucleon sees and its motion is given by the Dirac equation, then the binding 1is determined by the sum of the interactions (V~ + Vw) and the spin-orbit interaction by the difference (V -Vw). This point was exploited by H.~P. Duerr 2 ) . s to construct a relativistic theory of nuclear matter. He was able to predict the correct magnitude of the nuclear spin-orbit splitting and compute the optical potential for particle and anti-particle scattering from a nucleus.. Recently there has been a renewed interest in relativistic theories of nuclear matter. Walecka field A is given by the following interaction Lagrangian
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The resulting field equations for the finite nuclei was reported . elsewhere. The real part of the optica) potential is given by
where differ is the effective range, which is determined by the size of the nucleus. Since the effective range will approximately be proportional to A 1 1 3 , this implies that the integrated optical potential strength (7) should be very weakly dependent on A for intermediate and heavy nuclei.
This we find to be true in our model to within 3 percent. In Fig. 3 we show JA as a function of energy. It agrees with the calculation The optical potential for anti-particle-nucleus scattering can be obtained by reversing the sign of the vector potentia~ i~ Eq. (6a).
The anti-particle will see a ~ery attractive optical potential. This is shown in Fig. 4 . Comparing it with the optical potential for particle~nucleus scattering, one sees that the effecti~e range of the anti-particle-nucleus potential is larger. This means that the crosssection for anti~particle-nucleus scattering will always be greater 
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